Europaisches Patentamt 
European Patent Office 
Office europeen des brevets 



© Publication number: 



0 398 741 

A2 



© EUROPEAN PATENT APPLICATION 

© Application number: 90305399.9 © Int. Cl> H04N 7/13 



© Dats of filing: 18.05.90 





Priority: 19.05.89 JP 126379/89 


Ohta-ku, Tokyo(JP) 


19.05.89 JP 126380/89 


Inventor: Aoki, Akio, c/o Canon Kabushiki 




19.05.89 JP 126381/89 


Kaisha 

30-2, 3-chome. Simomaruko 


© 


Date of publication of application: 


Ohta-ku, Tokyo(JP) 




22.11.90 Bulletin 90/47 


InventGr: Ishii, Yoshikt. c/o Canon Kabushiki 


© 




Kaisha 


Designated Contracting States: 


30-2. 3-chome. Simomaruko 




DE ES FR GB IT NL 


Ohta-ku, Tokyo(JP) 


© 


Applicant: CANON KABUSHIKI KAISHA 




30-2, 3-chome, Shimomaruko, Ohta-ku 
Tokyo(JP) 


© Representative: Beresford, Keith Denis Lewis 
et al 


© 


Inventor: Mimoto, Akihiro, c/o Canon 


BERESFORD & Co. 2-5 Warwick Court High 


Kabushiki Kaisha 


Holborn 




30-2, 3-chome, Simomaruko 


London WC1R SDJ(GB) 



© Image information transmitting system. 



© In an image information transmitting system of 
this invention, an image information signal consti- 
tuted by a plurality of data constituting one frame is 
input. A plurality of pixel data blocks each consisting 
cf a predetermined number of pixel data are formed 
from the input image information signal. Dynamic 
range information data associated with dynamic 
ranges of values of the pixel data constituting each 
pixel data block are. formed in units of the plurality of 
pixel blocks. The pixel data constituting the pixel 

FIG. 



data block is coced using the dynamic range in- 
formation data to form a plurality of ceded data in 
units of pixel cata blocks. The dynamic range in- 
formation data and the coded data are sent onto a 
transmission line. These transmitted data are re- 
ceived, and a data portion of the dynamic range 
information data and the coded data which has an 
error is interpolated. High-quality image information 
can be efficiently transmitted. 
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IMAGE INFORMATION TRANSMITTING SYSTEM 



BACKGROUND OF THE INVENTION 



Field of the Invention 

The present invention relates to an image in- 
formation transmitting system and. more particu- 
larly, to an image information transmitting system 
capable of performing high-efficiency coding. 



Related Background Art 

For example, a high-efficiency ceding scheme 
for a television signal is known as an image in- 
formation transmitting scheme of this type, in this 
high-efficiency coding scheme for the television 
signal, since a transmission band must be nar- 
rov/ed. a so-called MIN-MAX method for reducing 
tne average number of b<ts per pixel is employed. 
The MIN-MAX method will be described below. 

A television signal has strong correlation with 
time in a space. When an image is divided into 
small blocks, the blocks often have only a small 
dynamic range due to local correlation. A local 
dynamic range is obtained in each block, and 
adaptive coding is performed to perform highly 
efficient data compression. 

This coding scheme will be described in det3il 
with reference to the accompanying drawings. 

Fig. 1 is a schematic block aiagram of an 
image information transmuting system as a prior 
art. The image information transmitting system in- 
cludes an input terminal 301. An analog signal 
obtained by raster-scanning, e.g.. a television sig- 
nal is sampled at a predetermined frequency, and 
data {n bits/sample) is input to the input terminal 
30 1. The digital image data having 2 n gradation 
levels are supplied to a pixel block dividing circuit 
302. 

Fig. 2 is a, view showing a state wherein one- 
frame pixel data are divided into pixel fciccks. In 
the pixel block dividing circuit 302. the one-frame 
pixel data are temporarily stored in a memory or 
the like. As shown in Fig. 2. the pixel data are read 
out in units of blocks each having ft x m> pixels, 
i.e.. I pixels in the horizontal direction (to be re- 
ferred to as an H direction hereinafter) and m 
pixels in the vertical direction (to be referred to as 
a V direction thereinafter). That is. the data are 
outout in units of pixel blocks. 

Fig. 3 shows a format of each pixel block. This 
pixel block contains pixel data D, x to O n .i- Image 
data output from the pixel block dividing circuit 302 
are input to a MAX value detection circuit 303. a 



MIN value detection circuit 304. and a timing ad- 
justing circuit 305. Of all the pixel data (D,., to 
0 m .l) each pixel block, a pixel (D ma x) having a 
MAX value and a pixel (D m ,„j having a MIN value 
5 are detected by and output from the detection 
circuits 303 and 304. respectively. 

The timing adjusting circuit 305 delays all the 
pixel data by a period required to cause the MAX 
and MIN value detection circuits 303 and 304 to 
io detect the pixels D max and D min . The pixel data are 
sent to a divided value converting circuit 306 in 
units of pixel blocks in a predetermined order. For 
example, data are sent in an order of Di.i. 0 3J . 

D 3J O m ... D,.i.„. 0 m2 Dul-n— Dm.U-1). 

ts 0 t .t and D m .t in units of pixel blocks. 

Ail the pixel data (D M to D m .i) and MAX and 
MIN values (0 n;) « and 0 mm ) of each pixel block are 
input to the divided value converting circuit 306 
and are compared with 2* (where k is an integer 
20 smaller than n> quantization levels between the 
values D^* and D«,„. thereby obtaining k-bit di- 
vision codes fAi.: to ^.i). The quantization state 
is shown in Fig. 4A. 

As shown m Fig. 4A. the division code is 
25 output as a k-bit binary code. The obtained k-bit 
division coce X. t and the n-bit values D max and 
0 m ,„ are converted into serial data by parallel-to- 
serial (P-S) conveners 307. 307 . and 307 . respec- 
tively. One of the outputs from the P-S converters 
:o is selected by a data selector 308. thus obtaining 
serial cata snown in Fig. 5A. The d$ta output from 
.. the data selector 308 is added with a p-bit error 
correction code (Fig. SB) by an error correction 
code adding circuit 309. The output from the error 
35 correction ccce adding circuit 309 is processed by 
a first-in first-cut (FIFO) memory 31 0 along the 
time axis so as to obtain a predetermined data 
transmission rate. In addition, an output from the 
FIFO memory 310 is added with a synchronizing 
jq signal by a synchronizing signal adding circuit 31 1. 
The obtained signal is sent out from an output 
terminal 31 2 onto a transmission line (a magnetic 
recording, reproducing system such as a VTR). 

The synchronizing signal is added in units of 
js pixel blocks or every plurality of pixel blocks. The 
operation timings of the above circuits are deter- 
mined on the basis of timing signals output from a 
timing control circuit 313. 

Fig. 6 is a block diagram showing a schematic 
50 arrangement of a receiving side corresponding to a 
data transmitting side shown in Fig. l . The receiv- 
ing side m Fig. 6 includes an input terminal 821 for 
receiving transmission data highly efficiently coded 
at the transmitting side. The input transmission 
signal is supplied to a synchronizing signal sepa- 
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rating circuit 322 and an error correction circuit 
823. 

The synchronizing signal separating circuit 822 
separates a synchronizing signal from the input 
transmission data and sends the separated syn- 
chronizing signal to the error correction circuit 823 
and a timing control circuit 831. 

The error correction circuit 323 separates the 
error correction code from the transmission data in 
synchronism with the synchronizing signal supplied 
from the synchronizing signal separating circuit 
822. detects a data error generated along the trans- 
mission line in accordance with the error correction 
code, corrects this error, and supplies the cor- 
rected data to a data selector 824. 

The timing control circuit 831 controls operat- 
ing timings of the respective circuits on the receiv- 
ing side en the basis of the synchronizing signal 
supplied from the synchronizing signal separating 
circuit 322. 

The data selector 324 separates the transmis- 
sion data into the n-bit data O mjx and O m ,„ and the 
k-bit codes A.., quantized between the values D ma< 
and O m ,n- These separated data are supplied to 
serial- to-parallel (S-P) converters 325 and 825 . re- 
spectively, and are convened into parallel data 
thereby. The MAX and MIN value data O m ** and 
O mi „ converted into the parallel data by the S-P 
convener 825 are latched by latch circuits 325 and 
827. respectively. The latched MAX and MIN value 
data O ma * and D min are supplied to a divided value 
inverting circuit 323. The division code asso- 
ciated with all the pixel data in each pixel btock are 
output from the S-P converter 825 in a predeter- 
mined order and are supplied to the divided value 
inverting converter 828. 

Fig. 48 is a view showing a state wherein 
representation data 0 associated with the origi- 
nal pixel data are decoded from the division code 
A,., and the MAX and MIN value data O ma)( and 
D mift . As shown in Fig. 48. the representation value 
is set to be an intermediate value between the 
adjacent ones of 2 k quantization levels between the 
values and D™. The resultant n-bit repre- 

sentation value data (D,./ to 0 m .i ) from the di- 
vided value inverting circuit 323 are output in units 
cf pixel blocks in the predetermined order. In a 
scan convert circuit 829. output data from the di- 
vided value inverting circuit 328 is converted in an 
order corresponding to raster scan, and the ob- 
tained data appears as decoded image data at an 
output terminal 330. 

In the conventional arrangement, however, in 
order to correct a data error occurring on the 
transmission line, the error correction code must be 
added to the transmission cata at the transmitting 
side, and the obtained data is sent onto the trans- 
mission line. At the receiving side, the data error 



occurring on the transmission line is corrected by 
using the error correction code. Redundancy cf the 
transmission data is increased by the error correc- 
tion cede, and transmission efficiency cannot be 
5 improved much. 



SUMMARY OF THE INVENTION 

10 

It is an object of the present invention to pro- 
vide an image information transmitting system 
which can solve the conventional problems de- 
scribed above. 
/5 it is another object of the present invention to 

provide an image information transmitting method 
which can effectively transmit high-quality image 
information. 

in order to achieve this object according to an 
20 aspect of the present invention, there is provided a 
method of transmitting image information, compris- 
ing: 

the first step of dividing a plurality of pixe'l data 
constituting one frame into a plurality of pixel data 
25 blocks for every predetermined number of pixel 
data; 

the second step of forming distribution information 
data representing a distribution of values of the 
pixel data constituting each pixel data block in units 

20 of the plurality of pixel data blocks divided by the 
first step and position information data representing 
a correspondence between the pixel data constitut- 
ing the pixel data blocks and positions in the dis- 
tribution of the pixei data values represented by the 

35 distribution information data, and of transmitting the 
distribution information data and the position in- 
formation data onto a transmission line: and 
the third step of receiving the distribution informa- 
tion data and the position information data sent 

*o onto the transmission line and interpolating data 
having an error in the transmitted data by interpola- 
tion data. 

It is still another obiect of the present invention 
to provide an image information transmitting sys- 

js tern which can efficiently transmit hign-quality im- 
age information. 

In order to achieve the above object according 
to another aspect of the present invention, there is 
provided an image information transmitting system 

50 comprising: 

pixel data block forming means of inputting an 
image information signal constituted by a plurality 
of pixel data wh:ch forms one frame, and forming a 
plurality cf pixei data blocks from the input image 

55 information signal, each of the plurality cf pixel data 
blocks being formed by a predetermined number 
of pixel data: 

transmitting means for forming dynamic range in- 
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formation data associated with a dynamic range of 
values of the pixel data constituting each pixel data 
block in units of the plurality of pixel data blocks 
formed by the pixel data block forming means, 
coding the pixel data constituting - the pixel data 
block by using the dynamic range information data, 
forming a plurality of coded data in units of pixel 
data blocks, and transmitting the dynamic range 
information data ana the coded data onto a trans- 
mission line; and 

interpolating means for receiving the dynamic in- 
formation data and the coded data transmitted onto 
the -transmission line by the transmitting means 
and interpolating data having an error in the dy- 
namic range information data and the coded data 
by interpolation data. 

The above and other objects, features, and 
advantages of the present invention will be appar- 
ent from the detailed description of the preferred 
embodiments in conjunction with the accompany- 
ing drawings. 



BRIEF DESCRIPTION OF THE DRAWINGS 

Fig. i is a schematic block diagram of a 
transmitting side m a conventional image informa- 
tion transmitting system; 

Fig. 2 is a view showing a state wherein all 
pixel data are divided into pixel blocks: 

Fig. 3 is a view showing data layout of each 
pixel block: 

Fig. 4A is a view showing conversion char- 
acteristics of a divided value converting circuit 
shewn in Fig. 1 : 

Fig. 48 is a view showing conversion char- 
acteristics of a divided value inverting circuit shown 
m Fig. 6 (to be described later): 

Fig. 5 A is a view showing a data string 
output from a data selector 308 shown in Fig. t: 

Fig. 53 is a view showing a transmission 
data string output from the transmitting system 
shown in Fig. 1 : 

Fig. 6 is a schematic block diagram of a 
receiving side "corresponding to the transmitting 
side of the image information transmitting system 
shown in Fig. 1 ; 

Fig. 7A is a schematic block diagram of a 
transmitting side of an image information transmit- 
ting system according to the first embodiment of 
the present invention: 

Fig. 73 is a view showing a transmission 
data string output from the transmitting side shown 
in Fig. 7A: 

Fig. 8 is a schematic block diagram of a 
receiving side of the image information transmitting 
system according to the first embodiment of to the 
present invention: 



Fig. 9A is a schematic block diagram of a 
transmitting sice of an image information transmit- 
ting system according to the second embodiment 
of the present invention; 

Fig. 9B is a view showing a transmission 
data string output from the transmitting side shown 
in Fig. 9A; 

Fig. 10 is a schematic block diagram of a 
receiving side of the image information transmitting 
system according to the second embodiment of the 
present invention; 

Fig. 11 A is a schematic block diagram of a 
transmitting side of an image information transmit- 
ting system according to the third embodiment of 
the present invention; 

Fig. n B is a view showing a transmission 
data string output from the transmitting side shown 
in Fig. 1 1 A; and 

Fig. 12 is a schematic block diagram of a 
receiving side of the image information transmitting 
system accorcing to the third embodiment of the 
present invention. 

DETAILED DESCRIPTION OF THE PREFERRED 
25 EMBODIMENTS 

The present invention will be described in de- 
tail with reference to the preferred embodiments 
hereinafter. 

20 Fig. 7A shows a schematic arrangement of a 

transmuting side of an image information transmit- 
ting system according to the first embodiment of 
the present invention. The same reference numer- 
als as in Fig. 1 denote the same parts in Fig. 7A. 
35 and a detailed description thereof will be omitted. 

In this transmitting side shown in Fig. 7A. un- 
like the transmitting side shown in Fig. J, an error 
detection coce adding circuit 101 adds q- and r-bit 
error detection codes to serial data output from a 
jo data selector 303a. and the obtained data are sup- 
piied to a FIFO memory 310. as shown in Fig. 78. 

With the above arrangement, the error detec- 
tion codes added by the error detection cede add- 
ing circuit 101 are used to detect whether an error 
as occurs m data. The number of bits of the error 
detection codes can be smaller than that of the 
error correction cede, and redundancy of the trans- 
mission data can be reduced. 

Fig. 8 shows a schematic arrangement of a 
50 receiving side of the image information transmitting 
system according to the first embodiment of the 
present invention. 

Referring to Fig. 8. the receiving side includes 
an input terminal 201 for receiving transmission 
55 data {Fig. 73) coded with high efficiency by the 
Transmitting side of Fig. 7A. The input transmission 
data is supplied to a data selector 202. an error 
detection circuit 203. and a synchronizing signal 
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separating circuit 204. 

In the synchronizing signal separating circuit 
204. a synchronizing signal is separatee! from the 
input transmission data, and the separated syn- 
chronizing signal is supplied to the error detection 
Circuit 203 and a timing control circuit 205. 

The timing control circuit 205 controls opera- 
tion timings of the respective circuits in the receiv- 
ing side on the basis of the synchronizing signal 
supplied from the synchronizing signal separating 
circuit 204. The data selector 202 supplies the n-bit 
data Qmax to the A side, the n-bit data D min to the B 
side, and the k-bit code & imk obtained by quantizing 
the data between the data D max and O m , n to the C 
side. These data are converted by serial-to-parallel 
(S-P) converters 206a. 206b. and 206c into parallel 
data, respectively. 

The MAX value data □«„ of each pixel block 
which is converted into the parallel data by the S-P 
converter 206a is supplied to a memory 207a. the 
B terminal of a data selector 208a. anc an opera- 
tion circuit 209a. The MIN value data D min of each 
pixel block which is converted into the parallel data 
by the S-P converter 206b is supplied :c a memory 
207b. the B terminal of a data selector 206b. and 
an operation circuit 209b. The division cede 
associated with each pixel data within each pixel 
block and converted into the parallel data by the S- 
P converter 206c is supplied to a memory 207c. 
the B terminal of a data selector 203c. and a MAX 
value latch 2i0. 

The memories 207a. 207b. and 207c are used 
to delay the input data by a cne-field period each. 
The A terminals of the data selectors 208a. 208b. 
and 208c receive the MAX value data O^a*. the 
MIN value data O mm , and the division code A M . 
respectively, of the immediately preceding field 
period. 

Of the division codes £ itl associated with the 
pixel data within each pixel block output and output 
from the S-P converter 206c. division data repre- 
senting a maximum value is latched by the latch 
210. The division data latched by the MAX value 
latch 210 is supplied to the operation circuits 209a 
and 209b. "The operation circuit 209a calculates 
interpolation MIN data O mtn by using the MAX 
value data O mw supplied from the S-P converter 
206a and the division data supplied from the MAX 
value latch 210. The interpolation MIN value data 
Dm,,,' »s supplied to the C terminal of the data 
selector 208b. The operation circuit 209b calculates 
interpolation MAX value data D m „' by using the 
MIN value data O m ,„ supplied from the S-P con- 
verter 206b and the division data supplied from the 
MAX value latch 210. The interpolation MAX value 
cata 0 mi x is supplied to ;he C terminal of the data 
selector 208a. 

Note that switching of the data selectors 203a. 



208b. and 208c is controlled by an error detection 
result output from the error detection circuit 203. 
More specifically, when the error detection circuit 
203 detects that no error occurs in the transmission 

s data, the data selectors 208a to 208c are con- 
nected to the corresponding B terminals. When 
only the- MAX value data Omjx h as an error, the 
data selector 208a is connected to the C terminal, 
and the data selectors 208b and 203c are con- 

to nected to the B terminals, respectively. When only 
the MIN value data D m ,„ has an error, the data 
selector 208b is connected to the C terminal, and 
the data selectors 203a and 208c are connected to 
the B terminals, respectively. When both the MAX 

;s and MIN value data O mjx and D mm have errors, the 
data selectors 208a and 208b are connected to the 
A terminals, respectively, and the data selector 
208c is connected to the B terminal. When the 
civision cede A M has an error, all the data selectors 

20 208a to 208c are connected to the A side. 

In the above operation, when an error occurs in 
the transmission data, the interpolation data is out- 
put from the data selector 203a. the data selector 
208b. and/cr the data selector 208c. The MAX 

25 value data O^. the MIN value data 0 min . and the 
division code A*., respectively output from the data 
selectors 203a. 203b, and 208c are supplied to a 
divided value inverting circuit 211. The divided 
value inverting circuit 211 decodes the n-bit repre- 

30 sentation data D,.j associated with the original pixel 
data on the basis of the division code and the 
data D mo * and D mi „ as in the receiving side shown 
in Fig. 6. The decoded data is supplied to a scan 
convert circuit 212. The scan convert circuit 212 

35 converts the output data from the divided value 
inverting circuit 21 1 in an order corresponding to 
raster scan, and the converted data is output as 
decoded image data from an output terminal 213. 

As described above, even if data having high 
redundancy such as an error correction code need 
not be added to image data during its transmission, 
the image data can be transmitted without its deg- 
radation. 

In this embodiment, when an error occurs in 
js the MAX value data O ma *. the MIN value data D,.„. 
and. or the division code <V, in the transmission 
data, the transmission data of an immediately pre- 
ceding field period stored in the memories 207a. 
207b. and 207c can be transmitted to the civided 
so value inverting circuit 211 as interpolation data in 
place of the data having the error. However, the 
present invention is not limited to this scheme. For 
example, the transmission data of an immediately 
preceding field period, of transmission data which 
55 ccrrespcr.es to. an error, and transmission data 
corresponding to neighboring pixel blocks of a 
pixel bloc* represented by the transmission data cf 
the immediately preceding field period may be 
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used to calculate interpolation data. With this ar- 
rangement, degradation of the image data can be 
minimized. 

As described above, according to this embodi- 
ment, there is provided a method and system for 
efficiently transmitting high-quality image informa- 
tion. 

The second embodiment of the present inven- 
tion will be described below. 

Fig. 9A shows a schematic arrangement of a 
transmitting side of an image information transmit- 
ting system according to the second embodiment 
of the present invention. The same reference nu- 
merals as in Fig. I denote the same parts in Fig. 
9A. and a detailed description thereof will be omit- 
ted. 

In this transmitting side shown in Fig. 9A. un- 
like the transmitting side shown in Fig. l. an error 
detection code adding circuit 101 adds q- and r-bit 
error detection codes to serial data output from a 
data selector 303a. and the obtained data are sup- 
plied to a FIFO memory 310. as shown ;n Fig. 98. 

With the above arrangement, the error detec- 
tion cedes added by the error detection cc09 add- 
ing circuit 101 are used to detect whether an error 
occurs in data. The number of bits of the error 
detection codes can be smaller than that of the 
error correction code, and redundancy of the trans- 
mission data can be reduced. 

Fig. 10 shows a schematic arrangement of a 
receiving side of the image information transmitting 
system according to the second embodiment of the 
present invention. 

Referring to Fig. 10, the receiving side tnciudes 
an input terminal 1201 for receiving transmission 
data (Fig. 98) coded with high efficiency by the 
transmitting side of Fig. 9A. The input transmission 
data is supplied to memories 1202 and 1203. an 
error detection circuit 1204. and a synchronizing 
signal separating circuit 1205. 

The synchronizing signal separating circuit 
1205 separates a synchronizing signal from the 
input transmission data and supplies the synchro- 
nizing signal to the error detection circuit 1204 and 
a timing control circuit 1217. 

The timing contrci circuit 1217 controls opera- 
tion timings of the respective circuits on the receiv- 
ing side on the basis or the synchronizing signal 
supplied from the synchronizing signal separating 
circuit 1205. 

The transmission data input from the input ter- 
minal 1201 are sequentially stored in the memories 
1202 and 1203. The error detection circuit 1204 
outputs error detection data representing that one 
of MAX value data D mjK . MIN value data 0 mi „. and 
a division code , in the transmission data input 
from the input terminal 1201 has an error. The 
error detection data output from the error detection 
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circuit 1204 is stored in an error detection data 
memory 1206. 

As described above, the transmission data cor- 
responding to one-field image data is stored in the 
5 memories 1202 and 1203. and the error detection 
data corresponding to this transmission data is 
stored in the error detection data memory 1206. 
The data stored in the respective memories are 
then read out. Ouring read access of each memory. 
to new input transmission data and new error detec- 
tion data are stored in the corresponding memory. 
Therefore, the memories store the new data in 
place of the readout data. 

The transmission data stored in the memory 
ts 1203 is read out in a FIFO order and supplied to 
the 8 terminal of a data selector 1207. 

When the MAX value data 0 ma)( or the MIN 
value data D min has an error, an address generating 
circuit 1208 outputs to the memory 1202 an ad- 
20 dress for reading out the data D m ^ or D mift in the 
transmission data corresponding to the neighboring 
pixel blocks on the screen in response to the error 
detection data supplied from the error detection 
data memory 1206. When the division code has 
25 an error, the address generating circuit 1208 cut- 
puts to the memory 1202 an address for reading 
out the codes corresponding to the neighboring 
pixels in the pixel block. The stored data are read 
out from the memory 1202 in response to the read 
20 address output from the address generating circuit 
1208. The readcut data is supplied to an operation 
circuit 1209. 

The operation circuit 1209 calculates interpola- 
tion MAX value cata D-, a *\ interpolation MIN value 
js data D mt „ . and an interpolation division code 

by using the data supplied from the memory 1202. 
The calculated data are supplied to the A terminal 
of the data selector 1207. 

The error detection data read out from the 
*o error detection data memory 1206 is also supplied 
to a data selector control circuit 12 10. When a data 
error is represented by the input error detection 
data, the data selector control circuit 1210 con- 
nects the data selector 1207 to the A terminal. 
^5 Otherwise, the data selector control circuit 1 210 
connects the data selector 1207 to the B terminal. 
When an error is present in the transmission data 
read out from the memory 1203. the data having 
an error is replaced with the corresponding inter- 
50 polation data, and the interpolated data is output. 

The transmission data output from the data 
selector 1207 is separated into n-bit data D- ax and 
D min and the division code <V, t>Y s data selector 
1211. These separated data are converted into 
55 parallel data by seriaRo-parailel (S-P) converters 
1212 and 1213. 

The parallel MAX and MIN value data Q^ 3 * and 
D min from the 5-P convener 121 2 are latched by 
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latches 1214 and 1 21 5. respectively. The latched 
MAX and MIN value data O m3X and D m(n are sup- 
plied to a divided value inverting circuit 1216. 

The division code ^ converted as parallel 
data by the S-? converter 1 21 3 is also supplied to 
the divided value inverting circuit 1216. 

The divided value inverting circuit 1216 de- 
codes n-bit representation data D L , associated with 
the original pixel data on the basis of the division 

cede a nd lne data 0ma * and Dm,n as irl the 
receiving side shown in Fig. 6. The decoded value 
is supplied to a scan convert circuit 1218. The scan 
convert circuit 1218 converts the output data from 
the divided value inverting circuit 1216 in an order 
corresponding to raster scan. The converted data is 
output as decoded image data from an output 
terminal 1219. 

As described above, without adding data hav- 
ing high redundancy such as an error correction 
coce to image signal during its transmission, the 
image data can be corrected to an extent that 
image quality degradation occurring on the trans- 
mission line is negligible. Since extra data is not 
transmitted, transmission efficiency can be im- 
proved. 

As described above, according to this emboci- 
ment. there is provided a method and system for 
efficiently transmitting high-quality image informa- 
tion. 

The third embodiment of the present invention 
will be describee below. 

Fig. 11A snows a schematic arrangement of a 
transmitting side cf an image information transmit- 
ting system according to the third embodiment of 
the present invention. The same reference numer- 
als as in Fig. 1 denote the same parts in Fig. 11 A. 
and a detailed description thereof will be omitted. 

In this transmitting side shown in Fig. 11 A. 
unlike the transmitting side shown in Fig. 1. an 
error detection code adding circuit 101 adds Q- and 
r-bit error detection codes to serial data output 
from a data selector 308a. and the obtained data 
are supplied to a FIFO memory 310. as shown ;n 
Fig. 11 B. 

With the above arrangement, the error detec- 
tion codes added by the error detection cede add- 
ing circuit 10 1 are used to detect whether an error 
occurs in data. The number of bits of the error 
detection codes can be smaller than that of the 
error correction code, and redundancy of the trans- 
mission data can be reduced. 

Fig. 12 shows a schematic arrangement of a 
receiving side of the image information transmitting 
system according to the third embodiment of the 
present invention. 

Referring to Fig. 12. the receiving side includes 
an input terminal 2201 for receiving transmission 
data (Fig. I'.B) ceded with high efficiency by the 



transmitting side of Fig. 11 A. The input transmis- 
sion data is supplied to a data seiector 2202. an 
error detection circuit 2203. and a synchronizing 
signal separating circuit 2204. 
s In the synchronizing signal separating circuit 

2204, a synchronizing signal is separated from the 
input transmission data, and the separated syn- 
chronizing signal is supplied to the error detection 
circuit 2203 and a timing control circuit 2205. 
to The timing control circuit 2205 controls opera- 

tion timings of the respective circuits in the receiv- 
ing side on the basis of the synchronizing signal 
supplied from the synchronizing signal separating 
circuit 2204. The data selector 2202 supplies the n- 
ts bit data D™* to the A side, the n-bit data D mi « to 
the 8 side, and the k-bit code A;., obtained by 
quantizing the data between the data D maK and D mm 
to the C side. These data are converted by senal- 
to-parallel (S-P) converters 2206a. 2206b. and 
30 2206c into parallel data, respectively. 

The MAX vaJue data D mjx of each pixel block 
which is cor.vertec into the parallel data by the S-P 
converter 2206a is suoplied to a memory :2207a 
and the 8 terminal cf a data selector 2208a. The 
25 MIN value data D m , ft of eacn pixel block which is 
convened into the parallel data by the S-P con- 
vener 2206b is supplied to a memory 2207b and 
the 3 terminal of a data selector 2208b. The di- 
vision code A;., associated with each pixel data 
30 within each pixel block and converted into the 
parallel data by the S-P converter 2206c is sup- 
plied to a memory 2207c. the 3 terminal of a data 
selector 2208c. and an operation circuit 2209. 

~The memories 2207a. 2207b. and 2207c are 
:s used to delay the input data by a one-field period 
each. The A terminals of the data selectors 2208a. 
2206b. anc 2208c receive the MAX value data 
D m „. the MIN value data D m ,«. and the division 
code A,.,, respectively, 
.so The operation circuit 2209 is a circuit for cal- 

culating an average value of the division cedes a.., 
associatec with the pixel cata of the pixel blocks 
output from the S-P converter 2206c. The data 
calculated by the operation circuit 2209 is supplied 
j$ to the C terminal of the data selector 2208c. and a 
fixed data generator 2210 generates data repre- 
senting an .ntermediate value of the values repre- 
sented by the division codes <\ r The output from 
the fixed data generator 2210 is supplied to the O 
so terminal of the data selector 2208c. 

Note that switching of the data selectors 2203a. 
2203b. and 2208c «s controlled by an error detec- 
tion result output from the error detection circuit 
2203. More specifically, when the error detection 
55 circuit 2203 detects that no error occurs in the 
transmission data, the data selectors 2208a to 
2208c are connected to the corresponding 3 termi- 
nals. When only the MAX value data D m „ has an 
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error, the data selector 2208a is connected to the A 
terminal. When only the MIN value data D min has 
an error, the data selector 2208b is connected to 
the A terminal. When the MIN and MIN value data 
D max and 0 mt „ and the division code have 
errors, all the data selectors 2206a to 2208c are 
connected to the A side. 

In this embodiment, when no error is present in 
the MAX data O max and the MIN value data D min . 
and an error is present m the division code the 
data selector 2208c is connected to the C or D 
terminal in accordance with an error rate. More 
specifically, when the error detection circuit 2203 
detects that the number of errors in the division 
codes x. t exceeds a predetermined number, the 
average value of the division codes A. j cannot be 
calculated. In this case, the data selector 2208c is 
connected to the D terminal, and data representing 
an intermediate value of the values of the division 
codes A,., is output from the data selector 2208c in 
place of the data representing the average value. 
However, when the error detection circuit 2203 
detects that the detected number of errors in the 
division codes A. , is smaller than the predeter- 
mined number, the data selector 2208c is con- 
nected to the C terminal. Data representing the 
average value of the division cedes >x, and cal- 
culated by the operation circuit 2209 is output from 
the data selector 2208c. 

In the above operation, when an error occurs in 
the transmission data, the data selectors 2208a. 
2208b. and 220ec output ;he corresponding inter- 
polation data in place of the error data. The MAX 
value data D max . the MIN value data D m ,n. and the 
division code £ M respectively output from the data 
selectors 2203a. 2208b. and 2208c are supplied to 
a divided value inverting circuit 2211. The divided 
value inverting circuit 221 1 decodes n-bit repre- 
sentation value data D*., associated from the origi- 
nal pixel data on the basis of the division code A. j 
and the data D m „ and D mi „ as in the receiving side 
shown m Fig. 6. The decoded data is supplied to a 
scan convert circuit 2212. 

The scan convert circuit 2211 converts the 
output data from the divided value inverting circuit 
221 1 in an order corresponding to raster scan. The 
converted data is output as decoded image data 
from an output terminal 2213. 

As described above, even if data having high 
redundancy such as an error correction code is not 
added to image data during its transmission, var- 
ious types of :nterpolation data can be formed :n 
accordance with the error rate of the image data, 
and the data having an error is interpolated with the 
interpolation data. Therefore, the image data can 
be transmitted without being degraded. 

As described above, according to this embodi- 
ment, there is provided a method and system for 



efficiently transmitting high-quality image informa- 
tion. 

5 Claims 

1. A method of transmitting image information, 
comprising: 

(A) the first step of dividing a plurality of 
to pixel data constituting one frame into a plurality of 

pixel data blocks for every predetermined number 
of pixel data; 

(B) the second step of forming distribution 
information data representing a distribution of val- 

/s ues of the pixel data constituting each pixel data 
block in units of the plurality of pixel data blocks 
divided by the first step and position information 
data representing a correspondence between the 
pixel data constituting the pixel data blocks and 

20 positions in the distribution of the pixel data values 
represented by the distribution ^formation data, 
and of transmitting the distribution :nformation data 
and the position information data onto a transnrfis- 
sion line; and 

25 (C) the third step of receiving the distribution 

information data and the position information data 
sent onto the transmission line and interpolating 
data having an error in the transmitted data by 
interpolation data. 
20 2. A method according to claim 1 . wherein the 

third step comprises the step of receiving the dis- 
tribution information data and the position informa- 
tion data sent onto the transmission tine in the 
second step, and interpolating the data having the 
35 error with the interpolation data formed by using 
already transmitted data. 

3. A method according to claim 1. wherein the 
third step comprises the step of receiving the dis- 
tribution information data and the position mforma- 
*o tion data sent onto the transmission line in the 
second step, and interpolating the data having the 
error with interpolation data formed by using data 
which does not have an error and corresponds to. 
the same frame as that of the data having the error, 
js 4. A method according to claim 1 . wherein the 

third step comprises the step of receiving the dis- 
tribution information data and the position informa- 
tion data sent onto the transmission line in the 
second step, and interpolating the position informa- 
50 tion data having an error with interpolation data 
reoresenting a predetermined value when no error 
is present in the distribution information data of the 
transmission data and the number of errors of the 
position information data exceeds a predetermined 
55 number. 

5. A method according to claim 1. wherein the 
distribution information data are data representing 
maximum and minimum values of values of the 
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pixel data constituting the pixei data block. 

o. A method according to claim l. wherein the 
distribution information data are data representing a 
maximum value and a dynamic range of values of 
the pixel data constituting the pixel block. 

7. A method according to claim 1, wherein the 
distribution information data are data representing a 
minimum value and a dynamic range of values of 
the pixel data constituting the pixel block. 

8. An apparatus for transmitting image informa- 
tion comprising: 

(A) pixel data block forming means of input- 
ting an image information signal constituted by a 
plurality of pixel data which forms one frame, and 
farming a plurality of pixel data blocks from the 
input image information signal, each of the plurality 
or pixel data blocks being formed by a predeter- 
mined number of pixel data; 

(B) transmitting means for forming dynamic 
range -information data associated with a dynamic 
range of values of the pixel data constituting each 
pixel data block in units of the plurality of pixel data 
blocks formed by said pixel data blcck forming 
means, ceding the pixel data constituting the pixel 
data block by using the dynamic range information 
data, forming a plurality of coded data in units of 
pixel data blocks, and transmitting the dynamic 
range information data and the coded data onto a 
transmission line; and 

(C) interoolating means for receiving :he dy- 
namic information data and the coded data trans- 
mitted onto said transmission line by said transmu- 
ting means and interooiating data having an error m 
the dynamic range information data arc the coded 
data by interpolation data. 

9. An apparatus according to claim 3. wherein 
said interpolating means is arranged to receive the 
dynamic range information data and the coded 
data sent onto the transmission line by said trans- 
mitting means, and interpolate the data having the 
error with the interpolation data formed by using 
already transmitted data. 

10. An apparatus according to claim 3. wherein 
said interpolating means is arranged to receive the 
dynamic range information cata and the coded 
data sent onto the transmission line by the trans- 
mitting means, and interpolate the data having the 
error with interpolation data formed by using data 
which does not have an error and corresponds to 
the same frame as that of the data having the error. 

M. An apparatus according to claim 3. wherein 
said interpolating means is arranged to receive the 
dynamic range information data anc the ceded 
da:a sent onto the transmission line in the second 
step, and interpolate the ceded data having an 
error with interpolation data representing a pre- 
cetermined value when no error is present in tne 
dynamic range information data of the transmission 



data and the number of errors of the coded data 
exceeds a predetermined number. 

12, An' apparatus according to claim M, 
wherein the interpolation data is coded data cor- 

5 responding to an intermediate value in the dynamic 
range represented by the dynamic range informa- 
tion data. 

13. An apparatus according to claim 8. wherein 
the dynamic range information data are data repre- 

;o senting maximum and minimum values of values of 
the pixel data constituting the pixel data block, 

14, An apparatus according to claim 3. wherein 
the dynamic range information data are data repre- 
senting a maximum value and a dynamic range of 

/s values of the pixel data constituting the pixel block. 

15. An apparatus according to claim 3. wherein 
the dynamic range information data are data repre- 
senting a minimum value and a dynamic range of 
values of the pixel data constituting the pixel block. 

20 16. A method of transmitting image data in 

which the data is divided into blocks, data is trans- 
mitted for a saic blcck. the transmitted dat^ com- 
prising; data relating to the range of values of the 
image cata m the block: anc image data in the 

25 block compressed in Occcrdancs with the said 
range of values, and the transmitted data is re- 
ceived and image data for the block is derived 
from it. 

characterised in that 
20 if an error is detected in the received data, the 
detected erroneous data is replaced by substitute 
data. 

17. A method according to claim 16 in which 
the substitute cata is derived by interpolation. 
35 18. A method according to claim 16 in which 

the substitute data is copied from previously trans- 
mitted data. 

19. A method according to any one of claims 
16 to 18 m which the substitute data is derived 

jo using data from a previous block. 

20. A method according to any one of claims 
16 to 19 in which the image data has fields, and 
the substitute data is derived using data from a 
previous field. 

J5 21. A method according to any one of claims 

16 to 20 m which the transmitted data is coded for 
error detection but not for error correction. 

22. Data receiving apparatus for receiving data 
and substituting detected erroneous data by a 

50 method acccrcmg to any one of claims 16 to 2 v. 
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© Image information transmitting system. 

© In an image information transmitting system of 
this invention, an image information signal consti- 
tuted by a plurality of data constituting one frame is 
input. A plurality of pixel data blocks each consisting 
of a predetermined number of pixel data are formed 
CO from the input image information signal. Dynamic 
^ range information data associated with dynamic 
r ranges of values of the pixel data constituting each 
pixel data block are formed in units of the plurality of 
^ pixel blocks. The pixel data constituting the pixel 
00 

m 

CO 

o 

Q- 
LU 



data block is coded using the dynamic range in- 
formation data to form a plurality of coded data in 
units of pixel data blocks. The dynamic range in- 
formation data and the coded data are sent onto a 
transmission line. These transmitted data are re- 
ceived, and a data portion of the dynamic range 
information data and the coded data which has an 
error is interpolated. High-quality image information 
can be efficiently transmitted. 
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